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Tgiflol^o] 2)- 6. ^tL^tg ZL7j-£ ^^7^3)- zz. ^^{BAKE-HARDENING COLD ROLLED 
STEEL SHEET HAVING LESS ANISTROPY AND HIGH STRENGTH, PROCESS FOR PRODUCING THE SAME} 
[JE^ 7>#tr €^1 

3E l£ MnS^##£| 3.7H 14^ ^^tfl i-g-^^^ ^-B^-tfl^ , 

S. 2^ ^^^l 4^ MnS^4##^l 3.711- i-^Kfl^ ZLEfl^o]rf. 

Cr^7>7j-ofl^ ■o]^]-gV ^S^^^-o]] ^ij}) Jl-g-^^ll- aJM^H ^Jf^spg) ^^b, T^H °] °1 

;^f^3r^§ ^^Tj-^oi]^ ^l-^^o] Al-Killed7j-3i|- lF7j-( Interstitial Free SteelH 
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<6> ^^7l]<5] Al-Killed^ ^-Mfe ^^r #^}ZL «] X\ # 

QlL-B}^ ±.3f-5\T>]^ 10~20Mpa ^S.£\ ^7jsp-,g- 7}^. 7§^- ^^^^ # 

^^-8: ^^-S, o] i F 7 0 H] ^Jf^s).^^. ^Jol ^w.^^ IF#o]t}. ^ 

3l-§-^>7] 4|sflA]^ ^7>£|^ ^ ^7>£}tt Ti £Ett Nb^] <£^r Ti, 

Nb^f ^-§-^<*| ^-^Rr *fl-f ^^HH ^<H* *H <%Sr}-E.3. 91 

^^3-7} ^^l-§-£ ^o] c^o] o^rf. 



^- 7 ] s.^^- ^r^}7) ^tb ^ , C : 0.003-0. 005%^ 

Mn:0.05-0.2%, S: 0.005-0. 03%, Al :0. 01-0.1%, N:0.004%^-5->, P:0.015%°1^|-, 0:0.2-1.2%, ^7} 
Mn^- S$] ^v}7} cf^-o] ^ o.58*Mn/S^10» ^^Jl, t^^l Fe ^ 71b}- 1-7>3E|i£ ^ 
#S MnS^##^ ^^"H.7l7> 0.2^1^1-S ol^^^l^. 
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<n> ol^ f ^tg^. ^^W. 
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^ ^^lnH^l^ #°1^*1 JL7JS. ^-8: ^-H§}7l ^tb ^^HH ^ Aflj^ 

^Bl* ^^fl^^. ^ Cr ^^-^ ^^5. ^oj-s}^*} MnS^l ^ 



*l*fl*>7fl £-3*1 7] i£ 7l^-^^.S ^H^J-^e. D-4 7 <K£. ttS. ^tfl 

°)^r ^H^r MnS^##°l -H-g-^^H ^Ihg- *1€^ ^H^. 
<13> £ icfl w}<4 ^-o] ; Cr^7> JI7 0 K£ ^^^J-^ofl^ MnS^l ^-M^l ^Hl^Ml ^Slb 



t^- Jl-g-^^l ^<£#^ Q±.^o] 0.003-0.005%^ ^g^l^r 

3.711 ^A]7l^ ^JAS. ^r^^f. ol-i- £]sflA-]^ 0 . 003-0 . 005%S S^£H°> 

*M , MnS *1 Al) ^ 37l ^ 0 . 2^m°l ^]-7> £] ^ o) <g-t]- . 
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*BH MnS-1- ^l^^Tll ^ri^l?!^ H o v ^Hl ^^}7\] 



zl (1) Mn^l f"^^- 0.05~0.2%S. ^H^M: 0. 005-0. 03%S o]-s-o] 

^^■w](0.58*Mn/S)# KH^S. S^V^ llA^H (2) o]<4 ^-7)] <y-z><y-<£ o] J=l 



200°C/miiH-#6-5. ^ O^m^-s^ ^30} <£,g- 



^, S 2(a)^ 0.004%C-0.10%Mn-0.009%P-0.010%S-0.03%Al-0.4%Cr -0.0024N 91 #.05. Mn 
4 S^l ^^-«l(0.58*Mn/S)7> 5.8^ 2^^) 7j-,§- ^z^r^] n)-^ ^#1-^ 3.7] » 

^Efl^o]cf. E 2 (a)^ iLi£, Mn3|- (0.58*Mn/S)7> HH^* vV^-s} 

^ iM MnS^ 3.71 7} 0.2^1 ^ ^"Sl 

1 



•S- 1^2} C: 0.003-0. 005%, Mn:0.05-0.2%, S = 0. 005-0. 03%, Al :0.01-0. 1%, 

N: 0.004%, P:0.015%^1*>^| 7l^£-7lH Cr^: 0.2-1.2% ^ 7>§>i£U1 Mn^ S&l &*&*]7} 
S^i 0.58*Mn/S<10# ^^}SL MnS^##^) ^^3.7] 7} 0.2fm°)^}^ ^*>fe 

^■gfl^t}. ^##o] Pi^sfl^Tg ^^^^ofl a}^^ ^» 3Hf-^>7fl -&H ^^31* #3^- 

^. 7j-£r ^.47^71- 230MPa°l^-, "^^te-^ 10500 <=>l#-£ 

^^°l^^l^(Ar)7> 0.22^1^]-# ^fM}. %V4#3E7> ^-o.^ Tj-^o) 0}^ 
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#3*1 7^r€^. 
n o v ^r(Mn)^ *l-^^r 0.05-0.2%7> . 

T#Zt£r -H-g-^ MnSS -^#*M ^-g- ^Itr ^I^CHot shortness)^: 

^ -g-sflsH ^Tjsp^g- -M^t}^ o^^^ 7ls*H H-*>3 0.05-0.2%^ ^ 

71 3^^<>1 IH^ ^ Sa^, 0.2% ^-f^m 
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371 7} Bfl-f 2^5^ d^f^sH3°l ^) ^rf. f-^o] o.03% ^-f^lfe- JL^rQ 

^ ^ ^^°1 3.711 ^d>^H, ^7} 9X7} ttfl^-olrf. i§- 

0. 005-0. 03%^1 ^^<S tcfl MnS^l 3.711- 31 ^ 2:^§>7l7> -g-^1 «fl . iL 
w^a)^ S o| ^-^g. 0. 016-0. 03% ^1 4. 



<26> ^r^l^-(Al)^ 0.01-0. 1%7> ^B^^r}-. 

<27> <^-^- o. ^-A>^] S ^ 7>§>^ ^^ol^T?} ^ ^^H^ 7^ ll^* -H-g^ 

^ofl oj-U- 7^}# «^l^l-7l ^Sfl ^7\^. IH^l^ o.OW^l 1 ?]:^ ^^Ml^r 

j7-g-^^ <gc] Tgoy s$%^o] ^\^\5L, IH^I^ %*$°} 0.1fe4 £| ^-f^Tr 3-^ %A 

<28> ^(N)^ ^-^^r 0 . 004%°1 ^-7} ial-^-2i^l-rf. 

<29> ?d±_^ Hr7\^f>\7\} ^7}5)±T Q^S, 0.004%^S|-£) ^'fe *\ 
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iJHHHS ^l^s ^711 afl-^ 0.2%al S^iL^- ^ 5131^, 1.2% 2 



<34> ^-71 Mn4 S^l f^wl^ 0 . 58*Mn/S ^ 10* ^^Rr w]-^§]-cf. 

<35> *&Ztz\- ^tNH MnSS. ^#£1^31, o] MnS^#l:^r Jg-<i) ^7}^o]} vtyz)- ^ 



%^7\ ^fW, 2*}7}^^, ^Tfe, ^l^l ^l^. ^ 1 i" 

^ <£^ofl rt(-s.ig ^4 %<3} ^7l-wl(o.58*Mn/S, <$7)*\ , Mn, S£) ^%)7> 102:4 

^ ^^MItt MnS^#€-°l Stfl*H ^^sj-^^l ^*}x)JL, ^iflo]^ s.^ 



<36> MnS^##^ ^5-3.71^ 0.2^]-g->7l- B>^^rf. 



<37> a. t£^o} o^^oll n^sig Mns^^^ H7l7 j. %>4 7 oK£, 2*>7>^^ , 
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^-sl<y-<^^£7> Ar 3 ^Bfl^£ v)t&2£\ ^-foflfe <£<S^£l ^ilS. 7>^o] 7^>^ ^0}^ 5} 



ItJ:^-^ ^^H^S^ 200°C/minol^o.S ^- ^-^^ 

&]- Mn^ S^l ^^:«l(0.58*Mn/S)* 10^1^ ^|-cl&)-E ^^ £ 7> 200°C/min^l 1 ?]:ol^ MnS^ ^ 
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<44> [tS^S?!] 

<45> #7]^ ^-c] ^^ci^ rf^-o]]^ ^S^tfl, ^^rJE^r 700°C^]^T-7l- 

^#)^r£7]- 700°C^3i)-^ ^^1^ MllS^##^l ^ Stfl^Tfl ^Jf^ 



<46> 2^] 

* 

<47> ^^-^ 50~90%£| ^SHbS v}&-z\-s}v}.. ^^}^}^o] 50%^1 

Stfls^-S. *| ^rf-. ^^>^>#ol 90%^^ ^-M^r 



<48> [cg^^^.] 

<49> <3#^ ^-&Kr ^JS-tt ^^^1^1^ 500-900 °C 

^ ^£^^^1^1 *3*Kr w>^-3]^>rf. <£4~^- ^r£7> SOOt^l 1 ^ ^^fe 
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(INSTRON^h Model 6025)* °l-g-*M ^^J-je, ol^s., ^a]^ ^olwJ-Aj ^^( r - m ^ : ) > ^ 
^o]wj-Aj ^l^(Ar) ^ 2^7>^-^ 4j ^. ^^^^4, <*\ 7 )X] r m =(ro+2r45+r 9 o)/4, 
Ar=(ro-2r45+r 9 o)/2^rf. ^Jf s)-^-a^ a]^^] 2 %S>\ ^Hsll^l^r 7>fb 200°C<>TH 2€-# 
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